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General: NMR spectra were recorded on JEOL JNM-ECX 400 ( 1 H/400 MHz, 13 C/100 MHz) and JNM-ECX 600 ( 1 H/600 MHz, 13 C/150 MHz) spectrometers. Chemical shifts are reported in  (ppm) using chloroform as an internal standard at  7.26 and 77.16 for 1 H and 13 C NMR, respectively. IR spectra were recorded on a JASCO FT/IR 660 Plus infrared spectrometer. Mass spectra were recorded on JEOL JMS-T100CS (ESI) spectrometer. The medium-pressure liquid chromatography (MPLC) purifications were performed on a YAMAZEN YFLC-AI-580. Where necessary, solvents were distilled from appropriate drying agents prior to use. Flash column chromatography was performed using Kanto Silica Gel 60N.
Synthesis of manifold 15:
To a solution of 6 (715 mg, 4.55 mmol) in t-BuOH (22.8 mL) with molecular sieves 4 Å, diphenylphosphoryl azide (1.47 mL, 6.83 mmol) and Et 3 N (1.14 mL, 8.19 mmol) were added at room temperature. After stirring at room temperature for 50 minute and heating under reflux for 24 h, the mixture was cooled to room temperature and filtrated through Celite ® . To the filtrate was added water, and the mixture was extracted with EtOAc. The combined organic extracts were washed with 1 N HCl (aq), water, saturated NaHCO 3 (aq) and brine, dried over Na 2 SO 4 , filtrated through Celite ® , and concentrated. The residue was purified by silica-gel column chromatography to afford 57 (795 mg, 3.48 mmol, 77%) as a white solid. Then, 57 (242 mg, 1.06 mmol) was treated with 3 N HCl/AcOEt (2 mL) at 0 °C and stirred overnight at room temperature. After being concentrated, the residue was basified with saturated NaHCO 3 (aq) and extracted with CHCl 3 .
Combined organic extracts were dried over Na 2 SO 4 and concentrated to afford 15 (132 mg, 1.03 mmol, 98%) as a white solid.
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Four-step synthesis of 63:
To a suspension of amine 15 (58.0 mg, 0.453 mmol) and carboxylic acid 58 (173 mg, 0.500 mmol)
in MeOH (2.5 mL), aldehyde 59 (97.0 μL, 0.901 mmol) and 21 (76.0 μL, 0.675 mmol) were added at room temperature. After heating under reflux for 6 h, the mixture was cooled to room temperature and concentrated. The residue was purified by silica-gel column chromatography to afford 60 (233 mg, 0.372 mmol, 83% for a 1:1 mixture of diastereomers) as a white solid.
A solution of 60 (275 mg, 0.440 mmol) and 23 (117 μL, 0.880 mmol) in toluene (2.2 mL) was heated for 3.5 h under reflux. After being cooled to room temperature, the resulting mixture was concentrated and purified by silica-gel column chromatography to afford 61 (286 mg, 0.403 mmol, 91% for a 1:1 mixture of diastereomers) as a yellow amorphous solid.
A solution of 61 (108 mg, 0.152 mmol) in acetonitrile (1.0 mL) was treated with Et 3 N (63 μL, 0.451 mmol) and mesyl azide (26.0 μL, 0.308 mmol) and stirred for 3 h at room temperature. To the S4 mixture was added water, and it was then extracted with EtOAc. The combined organic extracts were washed with water and brine, dried over Na 2 SO 4 , and concentrated. The residue was purified by silica-gel column chromatography to afford 62 (88.9 mg, 0.121 mmol, 81% for a 1:1 mixture of diastereomers) as a pale yellow amorphous solid.
A solution of 62 (198 mg, 0.269 mmol) in benzene (3.0 mL) was treated with a catalytic amount of Rh 2 (OAc) 4 ·2H 2 O (6.7 mg, 5 mol %), and the mixture was heated for 2 h at 60 °C. The solution was cooled to room temperature and concentrated. The residue was purified by silica-gel column chromatography to afford 63 (181 mg, 0.255 mmol, 95% for a 1:1 mixture of diastereomers) as a white solid. These diastereomers were separable by silica-gel column chromatography (CH 2 Cl 2 /MeCN). 01, 19.91, 22.56, 22.61, 25.67, 28.61, 28.83, 33.39, 39.15, 39.26, 51.29, 60.32, 60.66, 69.33, 69.70, 90.85, 96.70, 118.08, 124.66, 125.20, 125.23, 125.67, 129.33, 129.84, 131.62, 131.98, 134.68, 143.52, 149.16, 165.37, 170.08, 170.71, 197.11 19.81, 22.12, 23.28, 25.66, 28.63, 29.15, 34.22, 39.26, 39.39, 51.31, 59.26, 60.42, 69.09, 70.00, 91.38, 96.65, 117.89, 124.75, 125.04, 125.70, 126.34, 129.36, 129.51, 131.66, 131.84, 134.47, 143.37, 149.34, 165.35, 169.83, 170.34, 197.60 C NMR spectra of 63a and 63b are shown in Figure S1 -S2 and S3-S4. The structure of 63a was confirmed based on X-ray analysis. CIF file can be obtained free of charge from the Cambridge Crystallographic Data Center (CCDC): CCDC-870098. 
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